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® A digitally coded signal is encoded with an error 
correction code and an error detection code. When 
the signal is decoded, the error correction code is 
used to correct errors. The error detection code is 
then used to discriminate whether the error correc- 



tion process has operated properly, and if it has not 
operated properly then interpolation is used to avoid 
remaining errors. Preferably when the data is en- 
coded the error detection code is provided before 
the error correction code is provided. 
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BACKGROUND OF THE INVENTION 

Held of the Invention 

This invention relates to a digital processing 
system. The present invention may be applied to a 
digital recording and/or reproducing system. An 
aspect of the invention relates to the error com- 
pensating ability of such a system. 

Related Background of Art 

In recent years, digital recording and/or re- 
producing devices such as so called digital VTR 
have become widely used. One kind of digital VTR 
records segments by a method in which informa- 
tion for one TV frame is divided into several seg- 
ments and these segments are recorded separately 
on several recording tracks of magnetic tape. 

Fig 2 shows an example of coded data for one 
such segment of TV frame information. In this 
example a double product coding which consists of 
an inner coding (n, m) and an outer coding (q, p) is 
executed. This kind of double product coding can 
be Read-Solomon coding. 

When reproducing this coded data, it is de- 
coded and errors contained in the data are cor- 
rected using the error correction code if this is 
possible and if it is not possible to correct errors 
using the error correction code but an error is 
nevertheless detected, a compensation such as 
interpolation is executed by using data from in- 
formation for an adjacent frame or for the same 
frame. However, the error rate in a transmission 
system such as a digital VTR may vary over a 
wide range and if the error rate is very high, 
improper correction of the errors may be carried 
out. 

Since the prior digital VTR compensates de- 
coded data depending on the resuit of the error 
correction, if improper error correction is carried 
out as mentioned above then the compensation 
may not be carried out when it should be, or may 
be carried out incorrectly or inappropriately. This 
compensation failure may cause serious damage in 
the reproduced image on a TV screen. In particular 
a burst error tends to occur for a relatively long 
period in a special effect reproducing mode of a 
VTR. So, unless the correction ability is greatly 
improved, a high quality image in special effect 
reproduction cannot be obtained. 



provide a recording and/or reproducing system 
having a high quality image without a great amount 
of error correction codes. 

Still another object of the present invention is 

5 to provide a recording and/or reproducing system 
that can reduce false error correction or false error 
compensation. 

In one aspect of the present invention, a 
digitally coded signal Is encoded with an error 

70 correction code and an error detection code. When 
the signal is decoded, the error correction code is 
used to correct errors. The error detection code is 
then used to discriminate whether the error correc- 
tion process has operated properly, and if it has 

is not operated properly then compensation such as 
interpolation is used to avoid remaining errors. 

In order to achieve the above-mentioned ob- 
ject, an aspect of the present invention provides a 
digital data processing system, comprising receiv- 

20 tng means for receiving a digital coded signal 
which contains an error detection code and an 
error correction code, decoding means for decod- 
ing said digital coded signal and for generating an 
indication signal when an error is detected by using 

25 said error detection code, and compensating 
means for compensating an output of said decod- 
ing means, characterised in that said compensating 
means compensates an output of said decoding 
means when said indication is generated. 

30 Accordingly compensation will normally be car- 

ried out correctly even if there is improper error 
correcting, and the added code length in total is 
less than the added code length which the prior art 
would need for obtaining the same error com- 
as pensation ability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A illustrates a block diagram of recording 
40 system of an embodiment of the present inven- 
tion. 

FIG. 1B illustrates a block diagram of reproduc- 
ing system of an embodiment of the present 
invention. 

45 FIG. 2A and 2B illustrate a coded data format of 
prior art. 

FIG. 3A and 3B illustrate a coded data format of 
an embodiment of the present invention. 

50 DETAILED DESCRIPTION OF THE PRESENT EM- 
BODIMENTS 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a digital data processing system which can resolve 
the above-mentioned problems. 

Another object of the present invention is to 



An embodiment of the present invention, given 
by way of non-limiting example, will now be de- 
55 scribed with reference to the drawings. 

FIGS. 1A and 1B respectively illustrate a re- 
cording and a reproducing block diagram of a 
digital VTR. An analog video signal input through 



2 



BNSDOCID: <EP 046t787A2J_> 



3 



EP 0 461 787 A2 



4 



an input terminal 10 is converted into an 8-bit 
digital video signal by an analog to digital converter 
12. 

The 8-bit digital video signal is supplied to a 
filter 14, where the digital video signal is sub- 
sampled and then filtered to cut off noise compo- 
nents caused by the sub-sampling. 

The filtered digital video signal is encoded as 
shown in Figure 3. 

Figure 3(a) shows one segment of the coded 
video data. The segment comprises a sync data 
portion 51, an ID data portion 52, a CRCC portion 
53 for the ID data, a first video data portion 54, 
which is m bytes long, a first inner parity code 
section 55 for the first video data portion 54, a 
second video data portion 56. which is (m-2) bytes 
long, a CRCC portion 57 for the video data of both 
portions 54, 56, which CRCC portion 57 is 2 bytes 
long, and a second inner parity code portion 58 for 
the combination of the second video data portion 
56 and the CRCC portion 57. The first video data 
portion 54 and the first inner parity code portion 55 
jointly comprise n bytes, and the second video 
data portion 56, the CRCC portion 57 and the 
second inner parity code portion 58 jointly com- 
prise n bytes. 

Rgure 3(b) shows a block of data, made up of 
q segments. Of the q segments in Figure 3(b) the 
first p segments are as shown in Rgure 3(a) and 
the remaining segment or segments have outer 
parity codes 59,60 in place of the video data por- 
tions 54,56 and the CRCC portion 57. 

The filtered digital video signal is supplied to 
an error detection coding circuit 1 6, where an error 
detection code such as CRCC (Cyclic Redundancy 
Check Code) is added to the signal. In this embodi- 
ment the error detection code has two bytes and is 
provided for each segment, which includes (2m-2) 
bytes of video data as shown in Figure 3(a). 

An error correction coding circuit 18 codes the 
video data to which the error detection code had 
been added by circuit 16 in the order of outer 
coding (q, p coding, provided by outer parity codes 
59,60) and then inner coding (n, m coding, pro- 
vided by the Inner parity code portions 55,58) 
according to, for example, a Read-Solomon coding 
method. 

A sync and ID adding circuit 20 adds sync 
block data which consists of sync data 51 , ID data 
52 and a CRCC 53 for the ID data to the signal 
output by the error corection coding circuit 18. 

A recording block 22 has a function as a trans- 
mitter and modulates the signal output by the sync 
and ID adding circuit 20 to record it on a recording 
medium. 

In the embodiment of Figure 1A, the error 
detection coding circuit 16 operates on the digital 
data before the error correction coding circuit 18, 



so that the error detection code is already present 
in the . data when the error correction code is ad- 
ded. This arrangement is preferred to the reverse 
arrangement of error correction coding and then 

5 error detection coding. 

In FIG. 1B a reproducing block 24 has a func- 
tion as a receiver and picks up the recorded data 
on the recording medium and demodulates it. A 
sync and ID detection circuit 26 detects the sync 

70 data and the ID data and checks and corrects the 
ID data by using the CRCC for the ID data. 

An error correction decoding circuit 28 corrects 
any errors in an output of the circuit 26 caused 
during recording and reproducing so far as possi- 

15 ble by repeatedly decoding it using the inner parity 
coding data 55,58 and the outer parity coding data 
59,60 according to a predetermined algorithm. Er- 
ror corrected data is then supplied to an error 
detection decoding circuit 30. 

20 The circuit 30 uses the CRCC portion 57 for 

the video data to detect any remaining error in the 
error corrected data. The circuit 30 outputs the 
video data through a tine 30a and a flag signal 
through a line 30b, where the flag signal is "1° 

25 when an error is detected and "0" when an error is 
not detected by the error detection circuit 30. 

An interpolation circuit 32 receives the flag 
signal and the video signal, and executes interpola- 
tion when the flag signal is w 1". The output of the 

30 interpolation circuit 32 is supplied to an image 
memory 34 and is stored in an address designated 
by the ID data 52. 

The interpolation by the interpolation circuit 32 
is executed by using the adjacent upper and/or 

35 lower line of video signal or using the same line of 
video signal of an adjacent frame signal or by any 
other suitable method. If the interpolation is ex- 
ecuted by using the same line of video signal of an 
adjacent frame signal, it can be carried out simply 

40 by not overwriting the pre-existing content of the 
image memory 34. 

The data stored in the image memory 34 is 
read out sequentially and is supplied to a high 
frequency restoring circuit 36 which produces a 

45 high frequency component by, for example, inter- 
polation. 

The output of the restoring circuit 36 is then 
supplied to a digital to analog converter and is 
converted into analog signal, and is then output 
so from an output terminal 40. 

In the special effect reproduction mode such 
as a search mode of VTR, valid data may only be 
available intermittently. By storing the data in the 
image memory 34 only when the flag signal is "0", 
55 a high quality reproduced image can be obtained. 

Claims 



04617B7A2_L> 



5 



EP 0 461 787 A2 



6 



1. A digital data processing system for receiving 
and decoding digital data which has been en- 
coded using both an error correction code and 
an error detection code, the system using the 
error correction code to correct errors in the 
received data and the error detection code to 
detect errors, characterised in that: 

the error detection code is used to detect 
errors present In the received data after error 
correction using the error correction code, and 
if such errors are found further action, such as 
interpolation, is taken to compensate for such 
errors even if errors have been corrected using 
the error correction code. 

2. A method of processing a received digital data 
signal which has been encoded using both an 
error correction code and an error detection 
code, the method comprising the steps of: 



4. A system according to claim 3, wherein said 
receiving means (24) comprises reproducing 
means for reproducing said digital coded sig- 
nal from a recording medium. 

5. A system according to claim 3, further com- 
prising: 

error detection coding means for coding a 



digital signal so as to contain an error detec- 
tion code. 

6. A system according to claim 5, further com- 
5 prising: 

error correction coding means for coding 
the digital signal containing the error detection 
code so as to contain an error correction code. 

10 7. A system according to claim 6, further com- 
prising: 

transmission means for transmitting an 
output of said error correction coding means. 

is 8. A system according to claim 7, wherein said 
transmission means comprises recording 
means for recording said output to a recording 
medium. 

9. A digital data processing method or apparatus 
in which compensation for detected errors is 
carried out in response to the detection of 
errors even if an error correction step has 
already been carried out 

10- A digital processing system for encoding digi- 
tal data, the system encoding received digital 
data with an error detection code and further 
encoding the coded digital data with an error 
correction code. 

11. A method of encoding digital data in which the 
digital data is encoded with both an error cor- 
rection code and an error detection code, 
characterised in that: 

the digital data is encoded with the error 
detection code, and afterwards the digital data 
is encoded with the error correction code. 

12. A digital data processing device comprising: 

a) error detection coding means for coding 
a digital signal so as to contain an error 
detection code; 

b) error correction coding means for coding 
the digital signal containing the error detec- 
tion code so as to contain an error correc- 
tion code; and 

c) transmission means for transmitting an 
output of said error correction coding 
means. 

13. A system according to any one of claims 1, 3 
to 8, 10 and 12 or a method according to claim 
2 or claim 11, wherein said error detection 

55 code comprises a CRCC. 

14. A system according to any one of claims 1, 3 
to 8, 10, 12 and 13 or a method according to 



i) using the error correction code to correct 20 
errors in the received signal if this is re- 
quired and is possible, and 

ii) using the error detection code to detect 
errors, 

characterised in that: 25 

the error detection code is used to detect 
errors present in the received signal after error 
correction, and in that the method comprises 
the step of: 

iii) compensating for errors which are de- 30 
tected to be present in the received signal 
after errors in it have been corrected in the 
said error correction step. 

3. A digital data processing system comprising: 35 

a) receiving means (24) for receiving a digi- 
tal coded signal which contains an error 
detection code and an error correction 
code; 

b) decoding means (30) for decoding said 40 
digital coded signal and for generating an 
indication signal (30b) when an error is de- 
tected by using said error detection code; 

c) compensating means (32) for compensat- 
ing an output (30a) of said decoding means 45 
(30), characterised in that said compensat- 
ing means (32) compensates the said out- 
put (30a) of said decoding means (30) when 
said indication (30b) is generated. 
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any one of claims 2, 11 and 13, wherein said 
error correction code comprises an inner code 
and an outer code. 

15. A system according to any one of claims 1,3 5 
to 8. 10 and 12 to 14 or a method according to 
any one of claims 2, 11, 13 and 14, wherein 
said error correction code comprises a Read- 
Solomon code. 
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FIG. 2(a) 
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© A digitally coded signal is encoded with an error 
correction code and an error detection code. When 
the signal is decoded, the error correction code is 
used to correct errors. The error detection code is 
then used to discriminate whether the error correc- 
tion process has operated properly, and if it has not 
operated properly then interpolation is used to avoid 
remaining errors. Preferably when the data is en- 
coded the error detection code is provided before 
the error correction code is provided. 
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